Modification by dexamethasone of radiation response of in vitro cultured cells.
Because of the potential clinical significance of the report that dexamethasone is a radioprotector of Chinese hamster V-79 cells, the effect of dexamethasone treatment on the radiosensitivity of five other cultured mammalian cell lines (including two human cell lines) was tested and preliminary investigations into the mechanism of protection of V-79 cells were undertaken. In agreement with the published results of others, we found that treatment of V-79 cells with dexamethasone results in a 1.3-fold increase in D0. Conversely, dexamethasone had no effect on the radiosensitivity of Chinese hamster ovary cells, murine fibrosarcoma, rat glioma cells, human diploid fibroblasts, or human mammary carcinoma cells. To study the mechanism of the radioprotective effect of dexamethasone on V-79 cells, the cell cycle was examined. Dexamethasone treatment causes a change in cell cycle distribution in V-79 cells, resulting in a dose-dependent reduced fraction of S-phase and an increased fraction of G1- and G2 + M-phase cells. However, these kinetic changes cannot explain the observed radioprotection of asynchronous populations, since purified G1 cells are more radiosensitive. Furthermore, cells synchronized in G1 by centrifugal elutriation were shown to be protected by dexamethasone to the same extent as was the unsorted population, thereby ruling out the mechanism of protection being a redistribution in the cell cycle.